Abstract: A total of 90 lactating cows from twelve dairy farms were used to conduct this study in order to evaluate the productive and reproductive performance of crossbred and local cows at farmer's level in Manikgong district. All cows were divided into three groups, according to their genetic composition as Local, Local x Friesian and Local x Friesian x Friesian cows. The results showed late sexual maturity (37.41±0.03 months), calving interval (481.86±0.33 days), shortest lactation period (198.46±2.36 days) and lowest average milk production (2.25±0.04 L/day) in local cows. On the contrary, longest lactation period (266.43±1.18 days) and highest average milk production (7.45±0.11 L/day) were observed in LFF cows, whereas early sexual maturity (30.58±0.02 months) was found in Local x Friesian cows. From the above perspective it could be concluded that LFF crossbred cows may be suitable for profitable dairy farming in Bangladesh but herd life and life time productivity is one of the most influential factor for profitable dairy farming. However, further study with larger sample sizes covering more different management systems would be required to describe a better inference in this consideration.
Introduction
Livestock is the prominent sector of agriculture and the contribution of this sector in GDP is 3.49% (BER, 2016) and in agricultural GDP is about 14.21% (DLS, 2016) . There are about 19.08 million local and 4.19 million crossbred cattle in Bangladesh (Banglapedia, 2014) . In Bangladesh cattle are reared by the rural households' not on truly commercial basis but as a component of the mixed farming. The majority of rural households have one or two cows which are usually used for draught and milk purpose. But these local cows which are genetically small in size, slow growers and poor milk producers. The profit of dairy farm depends on the production of more calf and more milk from the dairy cows with optimum fertility management. Calving interval, age at puberty, service per conception, gestation length and birth weight of fetus are most important parameters to measure the farm economy. A farm with 13-15 months calving interval, 24 months for age at puberty, 1.33 services per conception and 5 kg milk per day per cow could be economically profitable (Azizunnesa, 2010) . Milk availability per capita is approximately 125.59 ml per day per head in Bangladesh, against the FAO recommendation of 250 ml per day per head as the standard (DLS, 2015-16) . Despite highest cattle densities in Bangladesh, the current production of milk is inadequate to meet the requirement of the people of the country. This illustrates how urgent is the need to increase the production of milk. But the pure exotic breed (e.g. Holstein Friesian) is not suitable in context of Bangladesh in terms of environmental condition. It may require low temperature, better feeding and management. The disease prevention capacity is also lower than that of native cattle. On the other hand, the local cattle are well adapted as well as high disease resistance than exotic pure breed. The crossbred cattle performed better than that of exotic and local cattle in terms of adaptability and production. So, it is necessary to improve local cattle by selective breeding in order to increase the productive and reproductive performance of the cows.
Materials and Methods

Study areas and population
The study was conducted in four upazilas of Manikganj district namely Manikganj Sadar, Saturia, Singair and Shibalayain during September, 2016 to April, 2017. Cows were divided into three genetic groups according to their genetic composition, such as local cows (L, n=30), Local x Friesian (LF, n=30) and Local x Friesian x Friesian (LFF, n=30).
Management of animals
Crossbred (LF and LFF) were kept in confined outdoor system and both stall and group feeding were practiced. The feed ingredients were wheat bran, rice polish, sesame oil cake, gram, salt, rice straw and green grass. The milking cows were entirely confined into the shed, whether grazing dry cows and heifers. Proper management, vaccination and preventive measures are also taken. On the other hand, the farmers maintained the local dairy cows under traditional management system. They housed the dairy cows in the shed and supplied roughage and concentrate occasionally.
Parameters studied
The productive and reproductive traits which were considered.
Productive traits Birth weight
The birth weight of the calves were measured within 24 hours of birth with the help of digital weighing balance and recorded in the data sheet. It was measured in kg.
Mature body weight
Mature body weight of the calves was measured in the morning before the animals were fed with the help of digital balance. It was also measured in kg.
Lactation period
It is defined as the period from calving to dry off of the cow and recorded in days.
Average milk yield
The amount of milk produces per day per cow throughout the lactation period and recorded in liter per day.
Reproductive traits Age at sexual maturity
The period when an animal produce mature fertile ova and expressed in month Age at first calving It indicates the age when a cow give birth a calf for first time. The age at first calving was recorded in month.
Number of services per conception
The average number of services required for conception in a defined population. It is used as a measurement of reproductive efficiency in cows.
Gestation period
The period of intra-uterine development of embryo and fetus was considered as gestation length. It was calculated as the interval from fertile service to parturition. The duration of gestation was determined in days. Post-partum first heat Time of post-partum heat period was calculated as the interval between parturition to next heat that was observed after a certain period of parturition. The period was considered in days.
Calving interval
The interval between the dates of one calving to the dates of next calving is known as calving interval. The calving intervals were recorded in days.
Statistical Analysis
Statistical analyses of all the parameters were analyzed using Statistical Analysis System (SAS) software (SAS Institute Inc., 2009) version 9.1.3. To see the significant differences among the mean values, Duncan's multiple range test (DMRT) was performed.
Results and Discussion
The study was conducted to see the productive and reproductive performances of Local (L), Local x Friesian (LF) and Local x Friesian x Friesian (LFF) cows of rural areas in Manikgonj district. Results on productive and reproductive performances of local and crossbred cows were summarized in Tables 1 and 2 . 
Birth weight (kg)
In this study the birth weight of LFF, LF and L were 19.06±0.28, 16.74±0.38 and 14.30±0.06 Kg, respectively. The variation in the birth weight among breeds were also statistically significant (P<0.05). Islam et al. (2009) reported that the birth weight of Local, Local x Friesian were 17.0±0.4 and 22.5±0.3 Kg, respectively which is slightly differ with the results of this study.
Mature body weight (kg)
The mature body weight of LFF, LF and L were 295.16±2.62, 282.56±2.82 and 197.33±1.63 Kg, respectively and significant (P<0.05) variation was observed in this study. These values were lower than that observed by Khan et al. (2000) who found mature body weight 235 kg, 340 kg and 395 kg in Local, Local x Friesian and Local x Friesian x Friesian, respectively. This variation might be resulted from diet, environment and management system followed in this selected areas.
Lactation period
The Lactation periodof L, LF and LFF were 198.46±2.36, 232.2±1.16 and 266.43±1.18 days, respectively and the variation were statistically significant (P<0.05). Abdel and Alemam (2008) in Holstein-Friesian in Sudan, Sandhu et al. (2011) in Holstein-Friesian cattle in Pakistan, Utrera et al. (2013) in Holstein cows in México, Niraj et al. (2014) in HF crossbred in Ethiopia and M'hamdi et al. (2010) in Holstein cows in Tunisian observed an average lactation length of 322, 314, 358, 325 and 309 days, respectively, which were higher than results of the present study. The management practice of dairy cattle in Bangladesh might be to differ in those countries. As a result lactation length varies from those previous studies.
Average milk production
There was significant (P<0.05) variation in average milk yield of L (2.25±0.04 L), LF (5.62± 0.11 L) and LFF (7.46±0.11 L) cows. Molee et al. (2011) in Thailand reported a daily milk yield of 11.84 kg in <80% HF crossbred cows which higher than the result of the present study. Mohamed-Khair et al. (2007) reported daily milk yield of 50%, and 75% HF crossbred cows were 9.77±0.30 and 10.17±0.49 liters, respectively which are also higher than the result of the present study. This divergence was mainly brought about by increasing the Friesian gene level on the progeny. The milk production of cows is significantly affected by various factors such as breed, age of cow at calving, season of calving, and parity of dam. As well, the variation in the milk production of cows may vary due to genetic, environment and their interaction. Qureshi et al. (2002) reported that age at sexual maturity of the cows ranged from 14 to 37 months with a mean of 24.8±0.05 months which is significantly differ from the finding of present study where late sexual maturity found (37.41±0.03 months) in local cows, early sexual maturity (31.10±0.06 months) in LFF and (30.58±0.02 months) LF, respectively. Various factors such as nutrition, hormonal imbalance, disease and seasons could affect age of sexual maturity in cows. Hammoud et al. (2010) in Friesian cows in Egypt and Ngodigna et al. (2009; 2.0±1.0) in Holstein Friesian xBunaji crossbreed cows in Nigeria. Service per conception is influenced by breed, body weight, nutrition, semen quality, time of insemination, skill of the AI worker, and finally health status of the animal. It may be due to the difference in quality and quantity of the semen used during artificial insemination, lack of proper heat detection and time of insemination of the cows as well as lower husbandry practices.
Age at sexual maturity
Age at first calving
Gestation period
The lengths of gestation period recorded in this study were 276.46±0.67, 277.10±0.49 and 279.20±0.68 days in LFF, LF and L, respectively. Islam et al. (2009) reported that the gestation period of local and Local x Friesian were 277±3.3 and 275±4.0 days. Kabir and Kisku (2013) who found the gestation period of 277.0±5.2 and 279.3±4.5 days under the genotypes of LF and LFF, respectively. These results collaborate with the results of this study.
Post-partum first heat
The time of postpartum first heat is considered as an important economic reproductive trait for profitable dairy farming. The averages days for post-partum first heat of Local x Friesian x Friesian, Local x Friesian and Local cows were 112.80±0.24, 117.06±0.22 and 103.36±0.29 days, respectively. Belay et al. (2012) found 125 days of post-partum heat period for Friesian x zebu cattle which is concur with the output of this study. The time of post-partum breeding delays up to 60 to 85 days after parturition, when the uterus under goes recovery and preparation for the next conception (Hafez, 1993) . Apart from genetics, nutrition and management system might influence the post-partum heat period.
Calving interval
The average calving interval of Local x Friesian x Friesian, Local x Friesian and Local cows were 437.76±1.22, 437.23±1.11 and 481.86±0.33 days respectively. The result of this study agrees with the range reported by the Azizunnesa et al. (2010) for RCC (14.0 to 14.84 months, i.e 420 to 445 days). Calving interval may vary due to the effect of genetic, nutritional, environmental and managemental condition.
Conclusions
Local x Friesian x Friesian crossbred cows could be profitable for dairy farming as it has shortest calving interval, longest lactation period and highest average milk production per day.
